Purification of squid synaptic vesicles and characterization of the vesicle-associated proteins synaptobrevin and Rab3A.
Two proteins associated with mammalian synaptic vesicles, the integral membrane protein synaptobrevin and the GTP-binding protein rab3A, are identified in squid nervous tissue using Western blotting and subcellular fractionation of synaptosomes. They both copurify with synaptic vesicles prepared from squid optic lobe. Synaptobrevin (18.1 kDa) is present at high levels in synaptic terminals but at very low levels in axon. Rab3A (27.5 kDa) is a member of the rab family of low-molecular weight GTP-binding proteins which regulates vesicle traffic in secretory and endocytic processes. As resolved with 2-dimensional gels, squid neurons contain at least 16 GTP-binding species (19-29 kDa), and most of these are present in both soluble and particulate fractions. The 24 kDa class of GTP-binding proteins is highly enriched in axonal transport organelles. The characterization of synaptobrevin and rab3A in squid synaptic vesicles extends their known distributions to invertebrates and points to a fundamental importance of these proteins in neurotransmitter release.